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????????. ??????????????????????????. ?? [1] ??,
???????, ????????????, ??????????????????????
?????????????????????. ??????, 2011?????? 3.20TWh
(32.0 ? kWh)????????, 2030????? 17.49 TWh?174.9? kWh???????
???????. ????????????????????
???, ?????????????????????????????????????
????????. ???, ?????????????, ????????????????
??, ??????????. ???, ?????????????????????????
??????????? sleep???????????????, ????????????






????????????. ?????, OSPF (Open Shortest Path First) ????????
?????????, 3????????????????????????. ???, ???
??????????????????????????????, ????.
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RIP (Routing Informaton Protocol)??, OSPF???? IGP?????????????
?????. RIP????????????, ?????????????????????.
????????????????????????????????? (????????





?????????????. ??, ??????????????????, ???????
?????????, ????????????????????????????????









 TOS (Type Of Service) ?????, ????????????????????
2.2 ?????????????
OSPF??????, ????????? OSPF??????????????????
LSDB (Link State DataBase) ???????. LSDB???????????? LSA (Link
State Advertisement) ??????????????. ????????????, OSPF?
?????????????????????????????, ????????????









? 2 ? OSPF?????????
1. R1???? 10?N1?N2???????????.
2. N1??????????, N2??R2, R3?????????.
3. ?????????R5?R4????, R4????, ???????????????.
4. R5????, R2????????? 30, R4????????? 20?????, R4??
?????????.
5. ??? SPT?????




??, ????????????????. OSPF?? LSA???????????????




???????? (DD)???? ?????????????????, ????????
???????????????. ????????????????????????.
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? 2 ? OSPF?????????
??????? (LSR) DD?????????????????????????????
????????, ????????????.
??????? (LSU) ?????LSA????????, ???????????????
?????.




























1. R2????, Hello?????????????????, R2?R1?????
2. ???????? (DD) ????????????
3. ?????????????????, ??????????? (LSR) ?????
4. LSR????, ????????????????? (LSU) ????????????
(LSU) ?????????
5. ?????????????????, ???????????


























? 3 ? ?????????
3.3 ?????????
?????????????????, ???????????????????????
??????????????????????????. ???, ??????????, ?
??????????????, ????????????????????????????
??????, ??????????. ???, ?????????????????????
?????, ????????????????????. ???????????????













??. ????????????, ?????????????, ???????, ?????
???????????.
4.2 ????????
??????????????????????, AR???, MA???, ARMA???,
ARIMA????????.
4.2.1 AR???





ai  yt i + et (4.1)
??????, ?????? p?????????????AR (AutoregRession)?????
?. ??? p?????????????????????, p?????????????
????????????????. p??????????AR(p)???. AR?????
??????????, ???????? (Yule-Walker)?, ?????, ??? (Burg)???
????????. ?????, ??????????????.
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? 4 ? ?????
4.2.2 MA???




bj  et j (4.2)
??????, ?????? q?????????????MA (Moving Average)?????





i=1 ai  yt i + et???????????
Pq





ai  yt i + et +
qX
j=1
bj  et j (4.3)
?????????????????????????????? ARMA (AutoregRessive
Moving Average)??????. ?????????????????????? p????
??????? q????ARMA(p,q)???.
4.2.4 ARIMA???
???????? yt? d???? yt   yt 1?ARMA???????, ?????????
??????????????ARIMA (AutoregRessive Integrated Moving Average)???
???. ??????????????ARIMA(p,d,q)???. ?????????????,
???????????????, ??????. ARIMA(p,d,q)????, ?? d = 0??








? 4 ? ?????
4.3 ??????????
?????????????????, ???????????????????????
??. ?????, ??? 5???????????????????, ??????????
???????????????. ???, ?????????????????AIC???








???????????, ?????????????????????. AIC?, ???
???????????????????. ??????????????????????
???????????. AIC???????????. M????, MLL???????, k
??????????????.












?????, ?????????????????, ????????????????. ?
???, ??????? 5.1????????????. ????R1?R4???, ?????
????????CL1?2????? SV????. ?????????????OSPF??
??, ?????????????????????????????????.
? 5.1???????? SNMP?????????????????. ?????????
???????????????????, ??????????.
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????? 50%????????????????????????.???? [2] ??, ?
???? 30%?????????????????????????.?????, ??? 5?
?????????????, ????????? 50  1:35 ; 13(%)??????. ???
????????????????? 13%??????.??????????????, ??
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? 5 ? ?????????






? 5.1???. ????????????? 18?, ????????????? 25?????
????, ???????????? 30????.
? 5.1: ????????????????
Avg (sec) Max (sec) Min (sec)
????????? 12.3 18.0 9.0
????????? 20.6 25.0 12.0
5.5 ?????????????
?????, ???????????, ? 4??????ARIMA???????. ????











????????????? 10???, AR??????????? p?, 0 < p  10???
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? 5 ? ?????????
?????. ?? q = 0, d = 0??, ????? p???? p??????????????
???? 5.2???.
? 5.2: ????? p?????????
????? p?? 2 5 8
????? (%) 1.115 1.367 6.319
? 5.2??, p = 2??????????????????????, p???? 2?????.
??MA??????????? q???????. p = 2??? q??????????
?????????? 5.3???. ???????? q?, 0  q  2????????.
? 5.3: ????? q????????? (p=2)
????? q?? 0 1 2
????? (%) 1.115 0.475 0.965
? 5.2??, q = 1??????????????????, ????? q???? 1???
??.
????????????????d??????. d? 0  d  2????????. p = 2,
q = 1????, d??????????????? 5.4???.
? 5.4: ????? d????????? (p=2, q=1)
????? d?? 0 1 2
????? (%) 0.475 0.412 0.919
? 5.4??, d = 1?????????????.
?????, arima(2,1,1)???????????????????????????. ??,






???, ???????? 6.5%????????? 13%?????????????????
??, ????????????????????. ? 5.3?? 5.4?, ??????????
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? 5.3: arima(1,0,1)??? ? 5.4: arima(5,0,5)???
? 5.3 ?? 5.4 ??, AR ? MA ??????, ??????????????????
arima(5,0,5)?????, ?????????????????????????????
????. ?????, ???????????????? arima(1,0,1)??, ???????
?????????????????.
? 5.3?, arima(1,0,1)???????????????????????????????






















?????, ??????????????, ? 5.1? R2???????????????
?????. R1????, Link-A, Link-B, Link-C????????????, SNMP???
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? 6 ? ????
?????. ????????????????????????? Link-A, Link-B, Link-C
?????????????????? 6.1???. ???????????????????
?????????????????????????. ???????? Link-A????
????, ???? Link-B? Link-C??????????.
? 6.1: ????????????????????
? 6.1??, 6.5%???????? Link-C?????????????????. R2??























Case 1?????????????????????????, ?????????? 6.2
???.
??????????????
Case 1??????????????????????????, ?????????? 6.3
???.
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? 6.2???? 6.2??, ????????????, ????????????????.?




Case 2?????????????????????????, ?????????? 6.4
???.
? 6.4: Case 2????????????????
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? 6 ? ????
??????????????
Case 2??????????????????????????, ?????????? 6.5
???.
? 6.5: Case 2???????????????
????????
? 6.4?? 6.5??????????????????????????? 6.3???. ?
6.3????????????, ??????????????????????????.




? 6.4??, ????????????????????????????, ????????
???????????????, ???????????.?????????, ? 6.5??
??????????????????????????????????????.
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? 6 ? ????
6.5.3 Case 3??????
??????????????
Case 3?????????????????????????, ?????????? 6.6
???.
? 6.6: Case 3???????????????
??????????????
Case 3??????????????????????????, ?????????? 6.7
???.
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? 6 ? ????








? 6.6??, ???????????, ??????????????, ?????????
?????. ???????????????, ???????????????????. ?
?????????????, ????????????????????????????
????, ??????????????????????????????. ???? 6.4?

















??????????????????? ARIMA??? (?????????? ARMA
???)?????, ??????. ???, ??????????????????????
??????????. ???????????????, ???????????????
??????????. ??, ????????????, ????????????????
???. ?????????????????????????????????.
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